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Concerning the drug effect, it is our opinion that it will be necessary to investigate not only the relation between heart rate and/or rate-pressure product and ST segment depression but also the relation between heart rate and diastolic time during exercise. This could clarify why calcium channel blockers improve the relation between heart rate and/or rate-pressure product and ST segment depression, and why fl-blockers do not have such an effect. In this regard, unpublished data from our laboratory suggest that calcium channel blockers modify the relation between diastolic time and heart rate during exercise, so that after the drug, at any given heart rate, there is a longer diastolic time. On the contrary, /3-blockers worsen this relation so that, after fl-blockers at any given heart rate, there is a shorter diastolic time during exercise.5 Another drug, such as alinidine, which has shown a beneficial effect on coronary blood flow because of its bradycardic action, does not modify this latter relation.6 However, our results have demonstrated that any drug, even if it is able to prolong exercise duration, does not change the critical value of diastolic perfusion time at ischemic threshold. 4 Finally, concerning the method used for determining diastolic perfusion time, we agree with Dr. Crawford that phonocardiography during exercise is not going to become widely used clinically and that a better and/or easier noninvasive measurement of diastolic time is needed. In fact, we are trying to replace the phonocardiographic method by using ear-photoplethysmography, which seems to have a higher success rate and a very close relation with phonocardiographic measurements during exercise. It is our opinion that in the future this easier technology may represent a useful tool to measure exercise ischemic perfusion time. Giuseppe Ferro, MD Letizia Spinelli, MD Carlo Duilio, MD
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Second Medical School University of Naples Naples, Italy
Exercise-Induced Left Ventricular Wall Motion Abnormalities in Athletes
In a previous study in 12 ultraendurance athletes, Douglas et all reported findings and conclusions relative to the occurrence of exercise-induced regional wall motion abnormalities. Of considerable interest were the high percentage of these abnormalities and the fact that they persisted after exercise even when heart rate decreased to 90+11 beats per minute.
We would like to bring to the authors' attention our laboratory results disclosing the occurrence of regional wall motion abnormalities in eight of 22 first-division professional soccer players (36.4%) while they performed supine dynamic exercise.2 Instead of the anticipated exercise-induced hyperkinesia, the pattern of contraction remained unchanged in three of these athletes. In four other athletes, symmetric hypokinesia was seen; in one, there was a marked dyskinesia of the anterior wall, which persisted until the third minute of recovery.
Douglas et a1l also reported a decrease in ejection fraction immediately after the race, a finding that concurs with our results2;
we found an abnormal ejection fraction response to exercise (defined as an increase of <4%, no change, or a decrease) in nine of our athletes (41%). However, it should be pointed out that the variability of ejection fraction in the same subject may affect its reliability. Modifications in preload or afterload may inflict substantial variations in ejection fraction values. Postprandial states lead to afterload reduction, which raises ejection fraction. 3 In studies in which each subject is his own control, a rigorous mealtime schedule should be implemented. Because Douglas et a1l stated that their athletes "had liberal access to food and fluids," conclusions based on ejection fraction variations may be misleading, even within the framework of the careful and sophisticated echocardiographic technique that was used.
Last, hypertrophic left ventricular walls are more likely to present motion abnormalities than are normal walls. This may not be intrinsic to muscle cell itself, but it could result from a normal cell contracting in an abnormal interstitial environment, such as increased myocardial stiffness, increased connective tissue content, or increased diffusion distance from capillary to muscle.4 Because the study population1 consisted of athletes participating in a triathlon, it may be assumed that they presented with some degree of left ventricular hypertrophy. Unfortunately, information on wall thickness and left ventricular mass did not appear in the article (although the methodology used would indicate such data were collected). This information is essential for clarifying whether the findings can be extrapolated to a healthy untrained population. Enrique Z. Fisman, MD Yaacov Drory, MD Amos Pines, MD Efraim Ben-Ari, PhD Chaim Sheba Medical Center Tel-Hashomer, Israel
